The main purpose of the present paper is to compare and elucidate these theories by applying them to the same airglow model. The quantity most readily comparable is Krassovsky's ratio 7oe [Krassovslcy, 1972] 
for a vertically extended emission region given by (I')/(I)
where I is intensity, T• is intensity weighted temperature, primes refer to Eulerian fluctuations, overbars denote the time-independent basic state, and angular brackets denote integration over the thickness of the emission region [Hines and Tarasick, 1987; Schubert and Walterscheid, 1988] . Variables denoting Eulerian fluctuations are the heightdependent complex amplitudes of quantities varying sinusoidally in time and the horizontal plane.
We first show that the formulas for r/oe derived by Tarasick and Hines [1990] and Schubert et al. [1991] for any airglow emission are in agreement in the case of an inviscid atmosphere. As a by-product of this we identify how the function X of Tarasick and Hines [1990] is related to the "singlelevel" Krassovsky's ratio r/of Schubert et al. [1991] . We apply the general theory to a model of the 02 atmospheric airglow and evaluate how r/and X vary with altitude when nonsteady state chemistry is important. Krassovsky's ratio 
The numerator of (2) can be put in a form identical to the numerator of the Tarasick •/E by substitution of (10) for {I') and by evaluation of the integrand of the right side of (10) at the displaced position z -w/ito, where w/ito is the Eulerian estimate of parcel vertical displacement when the parcel velocity is w. Expressions like (10), with the integrands evaluated at z and zw/ito, are equal to first order, and for notational simplicity we ignore the difference except as noted. The denominator of (2) can be rewritten in a form identical to that of the denominator of the Tarasick and Hines [1990] equation ( 
We define the function
fl fl dz where f2 is the wave polarization factor relating wave vertical velocity w to the temperature perturbation ! w =f2 -•
(11) Equation (11) is valid only for an inviscid atmosphere since its derivation employs the inviscid formula for the polarization factor fl (see the appendix for the forms of the polarization factors).
In the case of an isothermal atmosphere (11) simplifies considerably since T = (•I) = con and ta and v are also constants. The simplified form of (11) in this case is
•/E = (•/_ 1) (/(V. v)) (•/-1)
The algebraic formula for •E given by Hines and Tarasick [1987] X-la-i•'
•/E = (y-1)
and •o is the angular frequency of the wave. We will show later that X as defined by (6) is equivalent to the function X used by Hines and Tarasick [1987] and Tarasick and Hines [1990] . Substitution of (6) and (7) into (5) together with an integration by parts gives follows from (12) if X can be considered constant and the atmosphere is both isothermal and inviscid. We will evaluate this simplification in the following section when we calculate X(z) for the 02 atmospheric airglow. Finally, it is simple to show directly from (1), (3), (4), and 
where n is a number density. In the background reference state, (22) and (23) Equations (22)- (29) and ( 2. The calculation of r/oe using the theory of Tarasick and Hines [1990] requires determination of their function X; we show that X is simply related to the single-level Krassovsky' s ratio r/of Schubert et al. [1991] .
3. The general relationship between X and r/is applied to a simple chemical-dynamical model of the 02 atmospheric airglow and the altitude dependence of X and r/is evaluated for different periods. The assumption of steady state chemistry is found to be very good at gravity wave periods but not at acoustic periods 
